The surface chelate effect.
The presence of a surface chelate effect is established in the model system of Cu2+ adsorption on a self-assembled monolayer of 16-mercaptohexadecanoic acid (MHA) on Au. The formation constant of Cu2+ with the MHA surface was found to be 119 +/- 3.2 times greater than that of Cu2+ with succinic acid (HOOC-(CH2)2-COOH), and 213 +/- 4.0 times greater than that of Cu2+ with glutaric acid (HOOC-(CH2)3-COOH) in aqueous solutions. Both of these molecules are known to chelate to metal ions forming seven- and eight-membered rings. The greater surface chelate effect is attributed to the presence of the two-dimensional array of ligands on the surface. We believe the surface chelate effect demonstrated here is of general significance to adsorption on molecular surfaces and should depend strongly on chemical functionality and monolayer structure.